Primary structure of the alanine carrier protein of thermophilic bacterium PS3.
Purified alanine carrier proteins were cleaved into peptides either chemically after solubilization in 1,1,1,3,3,3-hexafluoro-2-propanol or proteolytically with lysylendopeptidase. From the amino acid sequence analyses of these peptides, we synthesized a DNA probe and utilized it for successful cloning of a gene encoding the alanine carrier protein (acp gene). The 5'-flanking region was determined by an inverse polymerase chain reaction, and an open reading frame consisting of 1,335 nucleotides was found. The amino acid sequence deduced from the open reading frame consists of 445 amino acids, and all the partial amino acid sequences determined are included in the sequence. Although the calculated M(r) of 47,803 is significantly larger than the apparent M(r) of 42,500 as reported previously (Hirata, H., Kambe, T., and Kagawa, Y. (1984) J. Biol. Chem. 259, 10653-10656), an in vitro translation experiment revealed that the product of the acp gene migrates at a position coinciding with that of the purified alanine carrier. Hydropathy analysis suggests that the protein contains at least 8 hydrophobic segments presumably spanning membrane. A homology search on a database reveals relatively high scores of homology with either the Escherichia coli melibiose carrier or the human Na+/glucose symporter, particularly in the region from Leu246 to Glu286. Furthermore, the region also reveals low but significant similarities to other Na(+)-coupled symporters.